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The Flame Retarding Synergism of Alkaline Ca-Benton-
ite with Halogen-antimony Flame Retardants on HDPE
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Abstract:[Objective] The halogen-antimony flame-retardant high-density polyethylene (HDPE)
composites produced heavy smoke and serious combustion dripping during burning. Flame re-
tarding synergism was explored to solve these problems. [Methods] The modified alkaline Ca-
bentonite (Ca-MMT) combining with halogen-antimony flame retardant was used to prepare
HDPE compound flame retardant. The flameretardant synergism of Ca-MMT and halogen-an-
timony flame retardant in HDPE composites were studied by means of limiting oxygen index
(LOD ,horizontal burning grade,the mechanical property and thermal stability tests. [Results]
The LOI of flame -retardant HDPE/DBDPE/Sb.;/Ca ~-MMT composites increased from
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thermal stability was improved in comparison with pure HDPE. The optimum adding amount of

Ca-bentonite was 4%. [Conclusion] The results showed that the synergistic flame retardant

effect of Ca-MMT and halogen-antimony flame retardant was satisfactory.

Key words: alkaline Ca-bentonite(Ca-MMT) , halogen-antimony flame retardant, high density
polyethylene (HDPE) , synergistic flame retardant effect
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Table 1 Formulation of flame retarding HDPE
Quality ratio( %)
Sample DBDPE Sb, Oy Ca-MMT
A 0 0 0
B 18 6 0
C1 18 6 2
Cc2 18 6 4
C3 18 6 6
C4 18 6 8
1.6
GB/T 2406. 2—2009""" ;
GB/T 2408—2008"*
GB/T 16421—1996M* s 50

mm * min_'; (sl
10°C « min ',
25~600°C,

5~8 mg s

10 mL » min™ ',
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Table 2 Influence of Ca-MMT content on the combustion properties of HDPE composites

LOI
Sample Limit oxygen Vertical Horizontal Combustion
ample index( %) flame rating flame rating phenomenon
C
A 19.0 Completely burned up HB75 Severe dripping
B 28.1 V-2 HB Large amount of smoke,severe dripping
cl 30.91 V=0 HB Smoke lessqﬁo dripping
< DI — ’
Cz 32.51 V-0 HB Smoke lesssno dripping
3 2.1 V-0 HB Smoke lesssno dripping
C4 32.28 V-0 HB Smoke less,no dripping
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Table 3 Influence of Ca-MMT content on the mechanical prop-

erties of HDPE composites

Tensile Modulus of Bending Shaw
Sample strength elasticity strength hardness
(MPa) (MPa) (MPa) (HA)
A 13.35 653. 81 19.75 57.3
B 22.33 783.74 22.54 60.7
Cl 22.48 1071. 88 22.31 60. 3
C2 23.33 1136. 38 22.56 60. 1
C3 20. 96 1003. 76 21.95 59.2
C4 20. 90 979.53 21.37 58.5
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Fig. 2 The effect of Ca-MMT content on the thermal-
stability of composites HDPE
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Table 4 The thermal decomposition data of HDPE composites
with different Ca-MMT contents

Sample T (°C)H Ts50CC)H Weiril:él(e%sgless
A 414. 45 466. 39 96. 17
B 375.73 476.03 91.77
C1 386.63 478.13 89.12
C2 395.12 478.98 87.03
C3 407.77 495. 33 86. 50
C4 402. 25 481. 72 86.55

:Tho 10% 3 Tso 50% o

Note: Ty is the temperature at which the thermal decomposition
is 10% ;Tsp is the temperature at which the thermal decomposition is

50%.
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